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APPARATUS AND METHOD FOR
AUTOMATIC DISPLAY CONTROL IN
MOBILE TERMINAL

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

This application 1s a Continuation of U.S. patent appli-
cation Ser. No. 14/163,520, filed on Jan. 24, 2014, which 1s
a Conftinuation of U.S. patent application Ser. No. 13/593,
852, filed on Aug. 24, 2012, and 1ssued as U.S. Pat. No.
8,638,325, which 1s a Continuation of U.S. patent applica-
tion Ser. No. 11/604,837, filed on Nov. 28, 2006, and 1ssued
as U.S. Pat. No. 8,284,215, and claims prionity under 35
U.S.C. § 119(a) to Korean Patent Application No. 2006-
30430, filed 1n the Korean Intellectual Property Office on
Apr. 4, 2006, the entire disclosure of each of which 1s
incorporated herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention generally relates to a mobile ter-
minal. More particularly, the present invention relates to an
apparatus for automatic on/ofl control of a dual liquid crystal
display (hereimnafter, LCD) installed 1n a mobile terminal,
and a method thereof.

Description of the Prior Art

With recent developments 1n the wireless communication
technology, the use of mobile terminals has rapidly
increased. As a result of popularization of mobile terminals,
communication service compamnes currently provide various
kinds of services to satisly telephone subscribers’ require-
ments, such as a wireless Internet service, short message
service, and multimedia service including screen images and
moving pictures, i addition to a voice communication
service Iree from restriction 1n time and space.

The mobile terminal has a basic function of performing
voice communication with another mobile phone or a wired
telephone through a base station while freely moving n a
mobile communication service area, and has additional
functions of performing data communication, such as per-
sonal information management, information exchange with
a computer and with the Internet. Recently, new mobile
terminals appearing frequently in the market provide a better
performance improved by providing transmission and recep-
tion of screen 1mages or moving pictures, virtual 3-dimen-
sional stereo sounds, MP3 player function, and integration
of camera for picture-taking.

According to 1ts functions, a mobile terminal may be
classified as a terminal having an Internet function, terminal
having a character transmission function, terminal having a
moving picture function, terminal having a user’s health
check function, and terminal having a game function. Addi-
tionally, digital multimedia services, such as a digital tele-
vision service or a video on demand service, have been
commercialized. Some existing mobile terminals provide a
3-dimensional game function, which 1s more developed than
a game function using a simple text, and a messenger
function.

Recently, mobile terminals have continuously been
changed and developed 1n their forms and functions. In their
forms, mobile terminals have been developed in various
types such as a bar type, flip type, folder type, dual folder
type and slide type. In their functions, mobile terminals have
been developed to provide various functions such as a game
function, a video on demand function, an electronic diction-
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ary Tunction and a MP3 player function, i addition to their
basic function of a phone call.

Although the mobile terminals have been greatly devel-

oped 1n their forms and functions, display units for display-
ing mformation have not been developed so much 1n their
forms and functions. In conventional mobile terminals of a
dual folder type or slide type, a waiting screen 1s displayed
or a screen of a correspondingly requested function 1is
displayed by operating an LCD, when a folder opens or
slides sideways.
The LCD displays a waiting screen during initialization,
and 11 a function 1s requested by a user during the 1mtial-
1zation, the LCD displays only a specific screen by switching
to a screen corresponding to the requested function. Such an
LCD operating method displays a screen corresponding to
an additional function performed by the mobile terminal.
When the mobile terminal operates 1n a camera mode, only
a screen related to the camera mode 1s displayed. Alterna-
tively, when the mobile terminal operates in a MP3 mode,
only a screen related to the MP3 mode 1s displayed.

Accordingly, 1n the conventional mobile terminals, vari-
ous screens having additional functions may not compre-
hensively be used. Usability of the mobile terminal and user
convenience decreases, because only one LCD 1s used and
the size of the LCD screen 1s relatively small.

Accordingly, there 1s a need for an improved apparatus
and method for controlling an automatic display 1n a mobile
terminal using a dual LCD comprising additional functions.

SUMMARY OF THE INVENTION

An aspect of the present invention 1s to address at least the
above problems and/or disadvantages and to provide at least
the advantages described below. Accordingly, an aspect of
exemplary embodiments of the present invention 1s to pro-
vide an apparatus and a method for supplying a service for
user convenience in using a dual LCD 1n a mobile terminal.

Another aspect of the present invention 1s to provide an
apparatus and a method for controlling automatic display of
a dual LCD 1n a mobile terminal.

Another aspect of the present invention 1s to provide an
apparatus and a method for automatic on/ofl control of a
dual LCD by using a sensing unit in a mobile terminal, and
for automatically displaying screens of additional functions
correspondingly.

Another aspect of the present invention 1s to provide an
apparatus and a method for automatically changing or
simultaneously displaying additional functions correspond-
ing to rotation angles of a mobile terminal.

In accordance with an aspect of the present invention, a
mobile device 1s provided, which includes a first display
disposed on a front surface of the mobile device; a first user
input device disposed on the front surface; a second display
disposed on a rear surface of the mobile device; a second
user input device disposed on the rear surface; and a
controller configured to selectively operate at least one of
the first display, the second display, the first user input
device, and the second user mnput device according to
detecting a user input or an operation being performed by the
mobile device.

In accordance with another aspect of the present mven-
tion, a method 1s provided, which includes detecting, by a
mobile device, a user mput or an operation of the mobile
device, wherein the mobile device includes a first display
disposed on a front surface of the mobile device, a first user
input device disposed on the front surface, a second display
disposed on a rear surface of the mobile device, and a second
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user mput device disposed on the rear surface; and selec-
tively operating at least one of the first display, the second
display, the first user input device, and the second user input
device, according to the detection of the user mput or the
operation of the mobile device.

According to another aspect of the present invention, a
non-transitory machine-readable storage device 1s provided
storing 1nstructions that, when executed by one or more
processors, controls the one or more processors to perform
operations 1n a mobile device including a first display
disposed on a front surface of the mobile device, a first user
input device disposed on the front surface, a second display
disposed on a rear surface of the mobile device, and a second
user mput device disposed on the rear surface. The opera-
tions include detecting, by the mobile device, a user input or
an operation of the mobile device; and selectively operating
at least one of the first display, the second display, the first
user 1mput device, and the second user mput device accord-
ing to the detection of the user input or the operation of the
mobile device.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects, features, and advantages of
certain embodiments of the present invention will be more
apparent from the following detailed description taken 1n
conjunction with the accompanying drawings, in which:

FIGS. 1A and 1B are schematic views of a mobile
terminal according to an exemplary embodiment of the
present ivention;

FIG. 2 1s a schematic block diagram showing a configu-
ration ol a mobile terminal according to an exemplary
embodiment of the present ivention;

FIG. 3 1s a flow chart showing a method for automatically
switching on/off and displaying a dual LCD 1n a mobile
terminal according to an exemplary embodiment of the
present mvention;

FIGS. 4A and 4B are tlow charts showing an operating
method for a user’s key 1nput 1n a mobile terminal having a
dual LCD, according to an exemplary embodiment of the
present ivention;

FIG. 5 1s a flow chart showing a method for controlling a
dual LCD corresponding to a user’s request in a mobile
terminal according to an exemplary embodiment of the
present ivention;

FIGS. 6A and 6B are flow charts showing a method for
executing additional functions by using a dual LCD 1n a
mobile terminal according to an exemplary embodiment of
the present invention; and

FIG. 7 1s a flow chart showing another method for
executing additional functions by using a dual LCD 1n a
mobile terminal according to an exemplary embodiment of
the present imvention.

Throughout the drawings, the same drawing reference
numerals will be understood to refer to the same elements,
features and structures.

DETAILED DESCRIPTION OF EMBODIMENTS

The matters defined 1n the description such as a detailed
construction and elements are provided to assist in a com-
prehensive understanding of exemplary embodiments of the
invention. Accordingly, those of ordinary skill in the art will
recognize that various changes and modifications of the
embodiments described herein can be made without depart-
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4

ing from the scope and spirit of the mvention. Also, descrip-
tions of well-known functions and constructions are omitted
for clarity and conciseness.

Exemplary embodiments of the present invention disclose
an apparatus and a method for providing a service for user
convenience 1n using a mobile terminal. For example, the
present invention provides a mobile terminal having a dual
liquid crystal display (hereinafter, LCD), and enables dis-
play of additional functions desired by the user through one
or two LCDs by using the dual LCD.

Although the LCD i1s described as an example of a display
unit according to exemplary embodiments of the present
invention, the present invention 1s not limited thereto.

The present invention provides an automatic changeover
between two LCDs by using a sensing unit in a mobile
terminal having a dual LCD, and automatic display of
additional function screens on the corresponding LCD.

For example, when the front surface of the mobile termi-
nal 1s formed as a conventional phone face and the rear
surface 1s formed as a MP3 face, the LCD of the front
surface (that 1s, phone screen) and the LCD of the rear
surface (that 1s, MP3 screen) are automatically displayed
according to operation of the sensing unit. Additionally, the
LCDs of the front and rear surfaces are automatically
switched on/ofl corresponding to a function desired by the
user. In this example, the mobile terminal may have various
forms including an MP3 face corresponding to additional
functions to be utilized in the mobile terminal.

Although a mobile terminal 1s hereinaiter described as an
example for convenience in explanation, the present mven-
tion 1s not limited thereto. The mobile terminal according to
the exemplary embodiments of the present mmvention 1s a
terminal for providing user convemence. The terminal for
providing user convenience may be information and com-
munication equipments, such as a mobile terminal, mobile
phone, wired/wireless telephone, smart phone, International
Mobile Telecommunication 2000 (IMT-2000) terminal, and
Universal Mobile Telecommunication Service (UMTS) ter-
minal, and their applications.

First, a configuration of a mobile terminal according to an
exemplary embodiment of the present invention 1s described
as follows.

FIGS. 1A and 1B are schematic views of a mobile
terminal according to an exemplary embodiment of the
present 1nvention.

Referring to FIGS. 1A and 1B, the mobile terminal
according to an exemplary embodiment of the present
invention may be divided into a mobile terminal portion and
an additional function portion. Referring to the mobile
terminal portion shown in FIG. 1A and the additional
function portion shown 1 FIG. 1B provided on a front
surface and a rear surface respectively, the front surface may
be configured with a conventional mobile terminal function
and the rear surtace may be configured with an additional
function such as a MP3 or camera.

However, an exemplary embodiment of the present inven-
tion 1s not limited thereto. The front and rear surfaces are
preferably reversible, and various additional functions may
be executed according to the structure of the front and rear
surtaces.

As shown in FIG. 1A, the front surface of the mobile
terminal according to an exemplary embodiment of the
present mvention may include a first display unit 101 for
displaying screens related to the mobile terminal, such as an
execution screen ol a conventional mobile terminal, com-
munication screen, game screen, character message service
screen, picture-taking screen for a camera function, and
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moving picture screen; a recerver 103 for outputting a voice
signal received during communication with the mobile ter-
minal; a first keypad 105 for inputting number/character data
and control data for functions predetermined by a user; and
a microphone 111 for recerving a voice signal from the user.

As shown 1n FIG. 1B, the rear surface of the mobile
terminal according to an exemplary embodiment of the
present invention may include a second display unit 121 for
displaying additional function screens of the mobile terminal
such as a MP3 screen, picture-taking screen related to a
camera function, game screen, and moving picture screen; a
speaker 123 for outputting an audio signal related to the
additional functions of the mobile terminal; a second keypad
125 for receiving commands for additional tunctions and
control data for predetermined functions; and a camera 129
for capturing image data through picture-taking.

As shown 1n FIG. 1A, a side surface of the mobile
terminal according to an exemplary embodiment of the
present invention may include a volume control key 107 for
adjusting volume and an earphone jack 109 for providing an
interface for transmission of a voice or audio signals through
an earphone. As shown 1n FIG. 1B, another side surface of
the mobile terminal may include a shortcut key 127 for
instant execution of a mapped function such as a camera
function.

Additionally, the mobile terminal according to an exem-
plary embodiment of the present invention 1s preferably
installed with a touch panel. For example, the first display
unit 101 of FIG. 1A and the second display unit 121 of FIG.
1B may include an LCD 1n a touch screen form. The camera
129 of FI1G. 1B may be 1nstalled on the front surface of FIG.
1A corresponding to the configuration of the mobile termi-
nal, or may be installed on both surfaces of FIGS. 1A and 1B
as a dual camera.

In the mobile terminal having the above configuration, it
the user turns the front surface to the rear side by rotating the
mobile terminal, a MP3 execution screen 1s automatically
displayed on the second display umt 121. If the user then
returns the rearward-facing surface back to the front side by
rotating the mobile terminal, an execution screen of the
mobile terminal 1s automatically displayed on the first
display unit 101. That 1s, the mobile terminal according to
the present invention provides an automatic on/off control of
two display units (that 1s, dual LCD) and automatic display
control of execution screens corresponding to additional
functions.

For convenience 1n explanation, FIGS. 1A and 1B show
schematic examples of the mobile terminal according to an
exemplary embodiment of the present invention. However,
the present invention 1s not limited thereto, and the mobile
terminal may be formed 1n various shapes by selectively
combining various means described above.

FIG. 2 1s a schematic block diagram showing a configu-
ration of a mobile terminal according to an exemplary
embodiment of the present invention.

Referring to FIG. 2, the mobile terminal according to an
exemplary embodiment of the present invention 1s generally
divided mto an input means, processing means, storage
means, output means, and communication means.

The mput means includes an audio processing unit 203 for
processing a voice signal mput through a microphone, key
mput unit 207 for inputting number/character data and
control data for functions predetermined by a user, and
camera 213 for capturing 1mage data through picture-taking.
The mput means receives a voice signal, number/character
data and multimedia data such as image data through the
above component devices.
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The processing means includes a signal processing unit
215 for converting 1mage data input by the camera 213 to a
digital signal; an 1mage processing unit 217 for processing/
outputting input image data digitally processed by the signal
processing unit 215 and additional function data changed
corresponding to the dual LCD (that 1s, a first display unit
219 and a second display unit 221); a data processing unit
203 for processing a voice signal transmitted by the audio
processing unit 205, number/character data input by a user
through the key mput umt 207, and additional execution/
operation data; a control unit 211 for performing control
operations for internal blocks of the mobile terminal; a
sensing unit 223 for detecting the direction and range of the
mobile terminal’s rotation; and an additional function
change control unit 225 for controlling additional functions
and changing an additional function displayed on the first
display unit 219 and the second display unit 221 correspond-
ing to mnformation provided by the sensing unit 223. The
processing means performs operations corresponding to user
data mput by the input means, such as voice data, character
data, 1mage data, and additional functions requested by the
user.

The storage means includes a memory unit 209, and stores
the user data input by the user through the input means and
programs for providing automatic on/ofl function of the dual
LCD of the mobile terminal.

The output means 1ncludes a first display unit 219 and a
second display unit 221 for outputting screens ol informa-
tion on the mput/requested user data and additional func-
tions for the user, and the audio processing unit 205 for
outputting a voice signal or audio data externally. The output
means outputs screens corresponding to the user data input
by the mput means or stored in the storage means and to
various additional functions.

The communication means performs wireless transmis-
sion of the user data to another user or transmission and
reception of contents by connecting to an external web
server, and includes a radio frequency (hereinafter, RF)
processing unit 201 and an antenna.

The RF processing unit 201 performs communication
operations related to a voice communication, short message
service (SMS) or multimedia messaging service (MMS)
communication, and data communication. The RF process-
ing unit 201 includes an RF transmitter for upconverting and
amplifying the frequency of a transmitting signal and an RF
receiver for low-noise amplifying and downconverting the
frequency of a received signal.

The data processing unit 203 may include a means for
encoding and modulating a signal transmitted by the RF
processing unit 201 and a means for decoding and demodu-
lating a signal received by the RF processing unit 201. The
audio processing unit 205 plays an audio signal received
from the data processing unit 203 or transmits an audio
signal such as a voice mput by a microphone to the data
processing unit 203.

The key iput unit 207 mnputs number and character
information, and includes number keys, character keys, and
function keys for setting various functions. The function
keys may include a volume key, direction keys, shortcut
keys, and keys mapped correspondingly. Additionally, the
key mnput unit 207 includes a first key pad and a second key
pad installed on the front surface and rear surface respec-
tively of the mobile terminal according to an exemplary
embodiment of the present invention.

The memory unit 209 may include a program area and a
data area. The program area stores programs for general
operation control of the mobile terminal and programs for
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automatic on/ofl control and display of the dual LCD
installed on the front and rear surfaces of the mobile terminal
according to an exemplary embodiment of the present
invention.

The data area stores data generated during the execution
of the programs and setup information on the automatic
display of the dual LCD, and may include a database.

The programs controlling the automatic on/oil control of
the dual LCD may include a program for extracting opera-
tion control information for the automatic display of the dual
LCD from a value detected by a sensor, a program for on/oil
control and automatic display of the dual LCD correspond-
ing to mput information related to the automatic display
tfunction of the dual LCD (that 1s, operation control infor-
mation), a program for an automatic change and control of
additional function screens displayed on the dual LCD
corresponding to on/off states of the dual LCD, and a
program for displaying one or more additional functions
simultaneously corresponding to the operation state of the
dual LCD.

The control unit 211 controls general operation of the
mobile terminal. IT a setup change signal for the automatic
display of the dual LCD 1s mnput by the key input unit 207,
the control unit 211 controls corresponding mode setting and
operation of the sensing unit 223. Additionally, 11 informa-
tion on the rotation or direction change of the mobile
terminal 1s input by the sensing unit 223, the control umt 211
controls the corresponding operation. For example, i the
sensing umt 223 detects a direction change of the mobile
terminal and transmits the corresponding information, the
control unit 211 controls switching on/off and automatic
display of the dual LCD corresponding to the information.
Additionally, the control umit 211 synchronizes with the
additional function change control unit 225, and controls
automatic display of additional function screens according
to the changeover of the dual LCD.

The control unit 211 controls changeovers between addi-
tional functions currently being executed corresponding to
information transmitted by the additional function change
control umt 225, and controls simultaneous display of the
dual LCD by executing more than one additional function.
Additionally, the control unit 211 controls display of addi-
tional functions generated or provided corresponding to an
input mode setting signal, user data, or guide message.

In an exemplary implementation, the control unit 211
identifies activation and deactivation of a service mode,
namely, operation states corresponding to information trans-
mitted by the sensing unit 223. If the service mode 1s
activated, the control unit 211 controls detection of the
direction and range of the mobile terminal’s rotation, and
controls switching on/off and automatic display of each
LCD corresponding to information transmaitted by the sens-
ing unit 223.

In the state that the service mode 1s activated, the control
unit 211 identifies the mput information. If the information
1s for driving the first display unit 219, the control unit 211
automatically displays an additional function screen by
switching on the first display unit 219 and switching ofl the
second display unit 221. If the information 1s for operating
the second display unit 221, the control unit 211 automati-
cally displays an additional function screen by switching on
the second display unit 221 and switching off the first
display unit 219. If the information 1s for operating the dual
LCD, the control unit 211 controls such that requested
additional functions are displayed on the first display unit
219 and on the second display unit 221 by switching on the
first display unit 219 and the second display unit 221.

5

10

15

20

25

30

35

40

45

50

55

60

65

8

When the service mode 1s deactivated, the control unit 211
identifies information requested by the user, and controls a
display operation corresponding to the information, such as
on/off control of the display umit and display of additional
function screens. That 1s, the operation of the dual LCD 1s
manually controlled by the user.

The camera 213 takes a picture, and transmits an analog
signal to the signal processing unit 213. The signal process-
ing unit 215 outputs an i1mage signal by converting the
analog signal received from the camera 213 to a digital
signal.

The 1mage processing unit 217 generates screen data to
display the image signal output by the signal processing unit
215. Under the control of the control unit 211, the image
processing unit 215 transmits the image data or an additional
function screen to the first display unit 219 and the second
display umt 221 according to their configurations, and
compresses or decompresses the mput 1image data.

The first display unit 219 and the second display unit 221
are automatically switched on/off by the control of the
control unit 211, and display the image data output by the
image processing unit 217 and the additional function
screen. Additionally, the first display unit 219 and the second
display unit 221 display execution or setup screens accord-
ing to the application programs for the additional functions
and mode setting guide messages corresponding to the
control of the control unit 211.

The sensing unit 223 may include an acceleration sensor,
a gyro sensor, or a combination thereof. The acceleration
sensor or gyro sensor generally outputs an analog value, and
outputs a digital value by including an analog-to-digital
converter for digital operation. The sensing unit 223 detects
the direction and range of the mobile terminal’s rotation by
using the acceleration sensor or gyro sensor, and generates
and transmits the corresponding imnformation. Additionally,
the sensing unit 223 may include any other means perform-
ing the same function as the above described sensor.

Hereinafter, an acceleration sensor 1s described as a
typical example of the sensing unit 223 to clarity the subject
matter of the present invention.

The acceleration sensor detects acceleration, speed, and
displacement of the mobile terminal by using 3-dimensional
acceleration information, and thereby movement of the
mobile terminal may be i1dentified. The acceleration infor-
mation includes a gravity acceleration component and a
relative acceleration component induced by the movement
of the mobile terminal.

By using an acceleration sensor installed in the mobile
terminal, the acceleration sensor generates 3-dimensional (in
the directions of x-axis, y-axis, and z-axis) acceleration
information of different values according to the skew of the
mobile terminal as shown in FIG. 1A.

In an exemplary embodiment of the present invention,
automatic switching on/ofl operation 1s described, based on
the acceleration information of the z-axis direction of the
acceleration sensor, which varies according to the skew of
the mobile terminal to the ground. However, the present
invention 1s not limited thereto. Any combination out of the
X-ax1s, y-axis, and z-axis components of the acceleration
information of the acceleration sensor may be used for the
automatic switching on/ofl operation.

The control unit 211 collects acceleration information 1n
the x-axis, y-axis, and z-axis output by the acceleration
sensor. In an exemplary embodiment of the present mnven-
tion, the control unit 211 utilizes the acceleration informa-
tion in the z-axis as described above. Subsequently, the
control unit 211 controls automatic switching on/off of the
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dual LCD by converting the collected acceleration informa-
tion 1nto a specific value expressed in momentum energy and
comparing the value with a predetermined critical value.

If the specific value exceeds the critical value, the control
unit 211 transmits information for driving the second display
unit 219. If the specific value 1s smaller than the critical
value, the control unit 211 transmits information for driving,
the first display unit 221. Operation of the display units may
be set 1n a reverse manner by changing the comparison
method between the specific value and the critical value.

The additional function change control unit 2235 controls
a changeover between additional functions displayed on the
first display umit 219 and the second display umt 221, and
controls automatic display of execution screens of the addi-
tional functions corresponding to on/ofl states of the first
display unit 219 and the second display unit 221. For
example, while displaying a character message mput screen
on the first display unit 219, 1f operation control information
for the second display unit 221 is received by rotating the
mobile terminal, the additional function change control unit
225 controls display of an additional function execution
screen, such as a MP3 execution screen, on the second
display unit 221 corresponding to the drive control infor-
mation.

FI1G. 3 1s a flow chart showing a method for automatically
switching on/off and displaying a dual LCD 1n a mobile
terminal according to an exemplary embodiment of the
present invention.

Referring to FIG. 3, when a user sets an automatic control
mode to use an automatic on/ofl control function using a
sensor for a dual LCD, the control unit changes and stores
the setting of the automatic control mode according to the
user’s mode setting signal (S301). Subsequently, the control
unit controls the operation of the sensor, and detects the
mobile terminal rotation by using the sensor (S303).

If a rotation of the mobile terminal 1s detected (S305), the
control unit receives rotation information generated by the
sensing unit corresponding to the rotation of the mobile
terminal, and identifies the rotation information of the
mobile terminal (S307).

The control unmit then checks whether the rotation infor-
mation 1dentified 1n step S307 1s operation control informa-
tion for a first display unit (S309).

When the sensing unit 1s an acceleration sensor, the
rotation information may include 3-dimensional rotation
information (in the directions of x-axis, y-axis, and z-axis)
output by the acceleration sensor. The control unit collects
the 3-dimensional acceleration information, and compares a
specific value obtained by collecting the acceleration infor-
mation with a predetermined critical value. According to the
result of the comparison, the control unit generates a drive
control signal for the first display umt or for the second
display unat.

According to the check result 1n step S309, 1t the rotation
information 1s a drive control signal for the first display unit,
the control unit drives the first display umt (S311). The
control unit then identifies an additional function set for
automatic execution 1n the first display unit (5313). The
control unit displays the corresponding additional function
identified 1n step S313 on the first display unit (S315).

According to the check result 1n step S309, if the rotation
information 1s not a drive control signal for the first display
unit, the control unit drives the second display unit (S317).
The control unit then 1dentifies an additional function set for
automatic execution in the second display unit (S319). The
control unit displays the corresponding additional function
identified 1n step S319 on the second display unit (S321).
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In an exemplary implementation, the second display unit
1s automatically switched ofl while operating the first dis-
play unit and the first display unit 1s automatically switched
ofl while operating the second display unit. However,
according to the setting method, the first and second display
units may be simultancously displayed by maintaiming
operation states of the first and second display units 1ndi-
vidually.

FIGS. 4A and 4B are flow charts showing an operating
method for a user’s key mput 1n a mobile terminal having a
dual LCD, according to an exemplary embodiment of the
present 1nvention.

Referring to FIGS. 4A and 4B, the mobile terminal detects
and i1dentifies an event generated by a user (S501). The
mobile terminal then checks whether the event 1s generated
by the user’s key mput (S503). If the event 1s generated by
the user’s key input, the mobile terminal checks whether
there 1s a currently operating display unit (S5035).

According to the check result 1n step S505, 1f no display
unmit 1s currently operating, the mobile terminal checks
whether the key mput 1s for dniving a display unit (S507). It
the key input 1s for driving a display unit 1n step S507, the
mobile terminal drives the display unit (that 1s, the first
display unit and/or the second display unit) that corresponds
to the user’s request (S509).

If a display unit 1s currently driven 1n step S503 or it the
first and/or second display units are currently driven 1n step
S509, an operation corresponding to the key iput 1s per-
formed as follows. If a screen change 1s requested by the
user (S511), a screen currently being displayed on a display
unmt (for example, the first display unit) 1s displayed on the
other display unit (for example, the second display unit)
(S513). While an additional function screen such as a
multimedia message service (MMS) screen 1s displayed on
the first display umit, 1f the user wants to execute the MMS
screen on the second display unit, a screen change to the
second display umit 1s performed by using a predetermined
function key or a soft key allocated to a screen change
function.

I a simultaneous operation of the first and second display
units 1s requested by the user (S515), an additional function
screen currently being executed 1s simultaneously displayed
on the first and second display units corresponding to the
user’s request (S517). Alternatively, different additional
function screens may be individually displayed on the first
and second display units corresponding to the user’s request.

If an additional function change i1s requested for the
currently executing additional function (S519), a new addi-
tional Tunction screen 1s displayed on the first and/or second
display units corresponding to the user’s request (S3521). For
example, 11 the user requests a MP3 execution through the
first display unit on which an MMS screen 1s currently being
executed, the MP3 execution screen 1s displayed on a
display unit requested by the user or on a display unit
predetermined for the MP3 execution.

If the user’s key iput 1s not for the control of the dual
LCD display, an operation such as a call connection for
volce communication 1s performed corresponding to the
user’s request (S523).

If the event 1s not generated by the user’s key mput 1n step
S503, and 1f the event 1s 1dentified as an automatic control
of the dual LCD 1n a sensor mode (53525), the mobile
terminal detects whether 1ts position changes (S527). If a
position change ol the mobile terminal 1s detected, on ofl
states of the first and/or second display units, screen change,
and automatic display of an additional function screen are
controlled according to the position change (5529).
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FIG. 5 1s a flow chart showing a method for controlling a
dual LCD corresponding to a user’s request in a mobile
terminal according to an exemplary embodiment of the
present ivention.

Referring to FIG. §, a key input for driving the dual LCD,
such as a control command for a simultaneous drive of the
first and second display unit, 1s generated, and the operation
state ol a sensor 1s identified (S601). If the sensor 1s 1n
operation, the operation of the sensor 1s iterrupted (5603).

The driven state of the display units 1s detected (S603),
and whether a display unit 1s currently driven 1s determined
(S607). If no display unit 1s currently driven, the first and
second display units are driven (S609). If a display unit 1s
currently driven, a display unit switched off (for example,
the second display unit) 1s driven (S611).

After driving the first and/or second display unit (S609
and S611), additional functions requested by the user are
identified (5613), and processed individually (S615).

After mdividually processing the requested additional
functions, the requested additional function screens are
automatically displayed on the first and second display units
individually (S617). For example, additional functions
requested by the user may be a character message input
through the first display unit and an MP3 execution through
the second display unit. The character message mnput and the
MP3 execution are automatically displayed on the first and
second display units respectively.

FIGS. 6A and 6B are flow charts showing a method for
executing additional functions by using a dual LCD 1n a
mobile terminal according to an exemplary embodiment of
the present imvention.

FIGS. 6 A and 6B illustrate a method for utilizing a dual
LCD with an additional function of a camera. When an event
of using the camera 1s generated (S701), it 1s determined
whether the additional function of a camera 1s performed
through a single display unit (that 1s, using the first display
unit or the second display unit according to a user’s setting)
(S703).

If a response signal for the check result of step S703 1s for
execution of the additional function using a single LCD, a
screen 1s displayed corresponding to the user’s request
(S707). For example, 1t the user requests an operation
through the first display unit, an 1mage taken by the camera
1s displayed on the first display unit according to the user’s
request, and 1f the user requests an operation through the
second display unit, the image taken by the camera 1s
displayed on the second display unait.

If a response signal for the check result of step S703 1s for
execution of the additional function using a dual LCD, an
automatic or manual mode 1s determined (5705). If a manual
mode 1s selected 1n step S705, a screen change 1s performed
corresponding to the user’s request (S707). For example, a
screen change to the first or second display unit i1s per-
formed, and the 1image taken by the camera 1s displayed on
the corresponding display unit.

If an automatic mode 1s selected 1n step S705, an opera-
tion related to the camera function 1s identified (S709).

For example, 1f the camera faces in the direction of a
subject for picture-taking (S711), an 1mage taken by the
camera 1s automatically displayed on the first display unit
(S713). Alternatively, 11 the camera faces 1n the direction of
the user for self picture-taking (S719), an image of the user
taken by the camera 1s displayed on the second display umit
(S721).

After displaying the image on the first or second display
unit, a direction change (that 1s, rotation) of the camera 1s
detected (5715), and display screens of the first and second
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display umts are automatically changed (S717). For
example, when an 1mage taken by the camera 1s currently
displayed on the first display unit, the direction of the
camera 1s changed due to the rotation of the mobile terminal,
and the image taken by the camera 1s displayed on the
second display unit.

As another example, a check mode for viewing an image
that 1s being taken or already taken is requested by the user
(5723), and a display mode corresponding to the check
mode 1s selected (S725).

For example, if a simultaneous display mode 1s selected
for displaying an image on both first and second display
units (S727), the image 1s simultaneously displayed on the
first and second display units (5729). Alternatively, 11 an
automatic display mode 1s selected for displaying an image
on the first or second display unit according to operation of
a sensor (5731), the image 1s automatically displayed cor-
responding to on/ofl states of the first or second display unit
(5733). If a single display mode 1s selected for displaying an
image on the first or second display unit (8735), the image
1s displayed on one of the first and second display units
selected by a user’s setting (S737). The display of an 1mage
on the first and second display units may be manually
selected according to a user’s request.

Although not 1illustrated 1n FIGS. 6 A and 6B, as another
example, 1 a dual LCD mode 1s selected 1n relation to the
camera function, both user and subject of picture-taking may
see an 1mage by displaying the image taken by the camera
simultaneously on the first and second display unats.

FIG. 7 1s a flow chart showing another method for
executing additional functions by using a dual LCD 1n a
mobile terminal according to an exemplary embodiment of
the present invention.

FIG. 7 1llustrates a method for displaying different addi-
tional function screens individually on the dual LCD accord-
ing to an exemplary embodiment of the present invention.
First, an additional function screen, such as a screen for
displaying an image taken by a camera data, 1s displayed by
driving a first display unit (S801). In this state, if a key event
1s generated by a user (S803), 1t 1s 1dentified whether the key
event 1s for execution of an additional function (such as a
MP3) (S805).

According to the result of step S803, 1f the key event 1s for
execution of an additional function, the type of the addi-
tional function (for example, MP3 function) 1s 1dentified
(S807), and an execution screen of the 1dentified additional
function (for example, a MP3 execution screen) 1s automati-
cally displayed by driving a second display unit (5809).
Subsequently, an operation requested by a user 1s executed
in relation to the additional function of executing MP3
(S811). While displaying the MP3 execution screen by
driving the second display unit, an image displayed on the
first display unit 1s maintained. Therefore, the user may see
both 1mage screen and MP3 execution screen through two
display units, and may also change the execution screens
individually to other additional functions.

If the key event 1s not for execution of an additional
function 1n step S80S, i1t 1s identified whether a screen
change 1s requested (S813). I a screen change i1s not
requested 1n step S813, an operation requested by the user 1s
performed (S815). For example, changes between additional
functions, such as editing an 1image displayed on the first
display unit, picture-taking by using a camera function, and
inputting a character message by using a short message
service (SMS), may be performed.

If a screen change 1s requested 1n step S813, the screen
change according to the operation of a sensor (that 1s, an
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automatic display corresponding to on/ofl states of the first
and second display units) 1s performed (S817).

As described above, by using an apparatus and a method
for automatic screen on/ofl control 1 a mobile terminal
according to exemplary embodiments of the present inven-
tion, various additional functions utilizing a dual LCD may
be provided for the mobile terminal, and user convenience
may be improved. Additionally, a plurality of additional
function screens may be displayed simultaneously or selec-
tively by using the automatic on/off control of a dual LCD
in the mobile terminal, and thereby the operation efliciency
ol a mobile terminal user may be improved.

Exemplary embodiments of the present invention can also
be embodied as computer-readable codes on a computer-
readable recording medium. The computer-readable record-
ing medium 1s any data storage device that can store data
which can thereafter be read by a computer system.
Examples of the computer-readable recording medium
include, but are not limited to, read-only memory (ROM),
random-access memory (RAM), CD-ROMs, magnetic
tapes, floppy disks, optical data storage devices, and carrier
waves (such as data transmission through the Internet via
wired or wireless transmission paths). The computer-read-
able recording medium can also be distributed over network-
coupled computer systems so that the computer-readable
code 1s stored and executed 1n a distributed fashion. Also,
function programs, codes, and code segments for accom-
plishing the present invention can be easily construed as
within the scope of the invention by programmers skilled in
the art to which the present invention pertains.

While the invention has been shown and described with
reference to certain exemplary embodiments thereot, it waill
be understood by those skilled in the art that various changes
in form and details may be made therein without departing
from the spirit and scope of the invention as defined by the
appended claims and their equivalents.

What 1s claimed 1s:

1. A mobile device comprising:

a first display disposed on a front surface of the mobile

device;

a first user mput device disposed on the front surface;

a second display disposed on a rear surface of the mobile

device;

a second user mput device disposed on the rear surface;

and

a controller configured to selectively operate the first

display and the first user mput device, or the second
display and the second user input device, according to
detecting a user 1nput or an operation being performed
by the mobile device.

2. The mobile device of claim 1, wherein the controller 1s
turther configured to change an activation state by activating
one of the first display and the second display, and display-
ing a screen of a function corresponding to the one of the
first display and the second display.

3. The mobile device of claim 2, wherein the screen of the
function 1s customized to a size of the one of the first display
and the second display.

4. The mobile device of claim 1, wherein the controller 1s
turther configured to change the activation state by activat-
ing the first display and the second display, and simultane-
ously displaying a screen corresponding to a function on the
first display and the second display.

5. The mobile device of claim 1, wherein the controller 1s
turther configured to change an activation state by activating
the first display and the second display, and displaying a first
screen corresponding to a first function on the first display,
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and displaying a second screen corresponding to a second
function on the second display, based on motion informa-
tion.

6. The mobile device of claim 1, wherein the controller 1s
turther configured to change an activation state by activating
the first display and the second display, and displaying a first
screen corresponding to a first function on the first display,
and displaying a second screen corresponding to a second
function on the second display, based on the user input.

7. The mobile device of claim 1, wherein the controller 1s
further configured to automatically control activation states
of the first display and the second display, according to
operation control information.

8. A method comprising;

detecting, by a mobile device, a user input or an operation

of the mobile device, wherein the mobile device
includes a first display disposed on a front surface of
the mobile device, a first user input device disposed on
the front surface, a second display disposed on a rear
surface of the mobile device, and a second user input
device disposed on the rear surface; and

selectively operating the first display and the first user

iput device, or the second display and the second user
iput device, according to the detection of the user
input or the operation of the mobile device.

9. The method of claim 8, further comprising:

acquiring, by a sensing unit, a motion information value

associated with the mobile device;

extracting, from the motion mformation value, operation

control information for at least one of the first display
and the second display; and

changing an activation state of at least one of the first

display and the second display, based on the operation
control information.

10. The method of claim 9, wherein changing the activa-
tion state comprises:

activating one of the first display and the second display;

and

displaying a screen of a function corresponding to the one

of the first display and the second display.

11. The method of claim 10, wherein the screen of the
function 1s customized to a size of the one of the first display
and the second display.

12. The method of claim 9, wherein changing the activa-
tion state comprises:

activating the first display and the second display; and

simultaneously displaying a screen corresponding to a

function on the first display and the second display.

13. The method of claim 9, wherein changing the activa-
tion state comprises:

activating the first display and the second display; and

displaying a first screen corresponding to a first function

on the first display, and displaying a second screen
corresponding to a second function on the second
display, based on the motion information.

14. The method of claim 9, wherein changing the activa-
tion state comprises:

activating the first display and the second display; and

displaying a first screen corresponding to a first function

on the first display, and displaying a second screen
corresponding to a second function on the second
display, based on the user input.

15. The method of claim 9, further comprising transmit-
ting 1mage data to at least one of the first display and the
second display, according to a specification of at least one of
the first display and the second display.
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16. The method of claam 9, wherein the sensing unit
includes at least one of an acceleration sensor and a gyro
SENnsor.

17. The method of claim 9, further comprising changing
a location of a screen corresponding to a function according
to the changed activation state.

18. A non-transitory machine-readable storage device
storing 1nstructions that, when executed by one or more
processors, controls the one or more processors to perform
operations 1n a mobile device including a first display
disposed on a front surface of the mobile device, a first user
input device disposed on the front surface, a second display
disposed on a rear surface of the mobile device, and a second
user input device disposed on the rear surface, the operations
comprising:

detecting, by the mobile device, a user iput or an

operation of the mobile device; and selectively oper-
ating the first display and the first user input device, or
the second display and the second user input device,
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according to the detection of the user input or the
operation of the mobile device.

19. The non-transitory machine-readable storage device

of claim 18, wherein the operations further comprise:

acquiring, by a sensing unit, a motion information value
associated with the mobile device;

extracting, from the motion mformation value, operation
control information for at least one of the first display
and the second display operatively; and

changing an activation state of at least one of the first
display and the second display, based on the operation
control information.

20. The non-transitory machine-readable storage device
of claam 19, wherein changing the activation state com-
Prises:

activating one of the first display and the second display;

and

displaying a screen of a function corresponding to the one

of the first display and the second display.
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